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1. Volcanic ash

1. SEVIRI ash detection/retrieval
2.1 The VOLE product
2.2 Validation
2.2 Improvements to the code

2. Science and applications
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Volcanic ash

High silicate content

Particle size (radius) ranges from 0.01-500 um (typically)
Irregular shape

Melting point ~1100 °C

(800—1200 °C).
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Aviation tracks
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Holocene volcanoes
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Drivers

Ash and aviation
Natural hazards

(health, environment)

Volcanoes and volcanic processes
Climate

(geoengineering)

Ash from:

Pinatubo ~50 Mt (Guo et al., 2004)

El Chichon ~7 Mt (Rose et al., 2003)
Hudson ~3 Mt (Guo et al., 2004)
Tambora ~0.5 Gt (my estimate)

Toba ~1-10 Gt (Rampino & Self, 1992)
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Why have a volcanic ash product?

PAHUE
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Economics

OXFORD ECONOMICS

The Economic Impacts of Air
Travel Restrictions Due to
Volcanic Ash

The total impact on global
GDP caused by the first week’s
disruption amounts to
approximately US$4.7 billion.

A report prepared for Airbus . U }( F U H D

ECONOMICS
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A message from a commercial pilot

Hi Fred,

Satellite winds

It makes me sleep a bit better knowing that you
+ others are watching Popocatepetl, but | am still
uneasy about it.

Capt. Klaus Sievers (Lufthansa pilot)

Webcam at Popocateptl

VIIRS/NPP
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Puyehue Cordon-Caulle ash clouds in
MODIS “true-colour”

Not really obvious that unambiguous ash
can be identified
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“Theoretical behaviour of spherical
water droplets with radii >50 pm”

T

8-12 July 2013

CGMS-41 Tsukuba

“Theoretical behaviour of spherical
silicate particles with radii 1-10
um”

11



NILU

8-12 July 2013

CGMS-41 Tsukuba

12



NILU

8-12 July 2013

CGMS-41 Tsukuba

13



Most negative DT # highest
concentration!!
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Galunggung 1982
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Algorlthm Basis—Reverse absorptlon
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IR sensors tell us?
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Algorithm Basis—Mass loading

Temperature Difference

assumed

@ retrieved

computed l
Quantity Units
P Density kg m-3
Qext Extinction efficiency none
T Optical depth none
7“ Effective radius m
) .- R Mass loading .
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Algorithm Basis—path forward

 Fastretrieval scheme — LUTs

e Easily updated —

e Separate DETECTION and
RETRIEVAL steps

e Both steps can (and will) be
Improved

Described in:
Prata, A. J., Volcanic information derived from satellite data: Algorithm Theoretical Basis Document I. 162pp, April,
2011, Available from : Eumetsat website

Prata, A.J., Detecting and Retrieving Volcanic Ash from SEVIRI Measurements: Algorithm Theoretical Basis
Document Il. 68pp, March, 2013. Available from: http://vast.nilu.no/publications/

— ... or ask me!
waills

NILU

8-12 July 2013 CGMS-41 Tsukuba 21



Eyjafjallajokull ash

Credit: Tim Hultberg, Eumetsat
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Emissivity Effects Sl
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Nocturnal Effects in the Retrieval of Land 0
Surface Temperatures from Satellite Temperature (°C)
Measurements
C. M. R. Platt and A. ]. Prata
CSIRO, Division of Atmospheric Research, Mordialloc, Victoria, Australia
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Land surface emissivity artefacts

X B RS S A O
- 8§ ® % |Unphysicalpeaks— [
15— 7 7 " Idiurnal cycle .- l

“““““““““

1 20
Day of year

L)

8-12 July 2013 CGMS-41 Tsukuba
NILU




Water Vapour
Effects

Original
distribution

Water-vapour corrected
distribution
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Ash identification - VOLE

Tll_T12 < Tcut

T73<Tim

New test 25.10.2011 to exclude clouds over ocean.

eq 1)

This utilises a land/sea mask at SEVIRI pixel resolution

£\
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Zenith viewing angle (degrees)
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Cloud tests

8-12 July 2013
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DT<0 (VOLE-like)-Eyjafjallajokull 15 April 2010 16:00 UTC
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Cloud Identficiation Scheme—CID

8-12 July 2013 CGMS-41 Tsukuba
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fsh detections=. 46708

Test 9=
Test F=

44970
i

Test 5= 58172

Teat 3= 294640
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User evaluation welcome and
necessd ry http://fred.nilu.no/sat/
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Using dispersion models to add information

Date: 01 May 2012 03:00 UT
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Improved detection techniques — not
currently available at VAACs

Airline operators need more
precise estimates and faster
information — this can come
from satellites and models... but
still not fast enough

Dublin, Ireland. 13-18 May 2010.
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Validation
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Converting to concentrations

ml:/ C(z)dz

If we assume that the ash Is uniformly
distributed in a “thin” layer, then:

C=m,/L

m;=mass loading (g m-?)

L= (z,-z,)=cloud thickness (m)
M)
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Height asl (km)

from 355 nm backscatter J
from 532 nm backscatter

0 400 800 1200
Mass Conc. (Mg/m?)
Figure 5. (a) 1200-1330 UTC mean particle backscatter
coefficients at 355, 532, and 1064 nm, and (b) estimated
ash mass concentrations (from 355 and 532 nm backscatter)
for the lower (2.5-3.5 km) and upper (4-6 km) ash layer
over Leipzig (see Figure 1).
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Grimsvotn
24 May 2011
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CALIOP
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Intercomparisons

1. Mike Pavolonis (NOAA). On-going, but general agreement found

on detection limits and accuracies

2. Pete Francis (UKMO). Only one inter-comparison performed.

* Target position

Comparison (UKMO in red)

VOLE UKMO
Lat (°): 63.000 63.014
Lon (°): -14.667  -14.657
Mass (gm): 3.82 4.12
Reff (um): 5.31 5.39

MODIS/Terra image on 6 May 2010 at 11:55 UT
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Increased radii resolution from 0.25 pum to 0.1 um
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Science and ApplicationS  suence, 337,78 012)

www.nature.com/scientificreports
| 2:572 | DOI: 10.1038/srep00572
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http://www.nature.com/scientificreports

Volcanic SO, Emissions
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NRT services
for SO, and
ash
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Stat u S Adopteﬁy ICAO

1. Lower detection limit is: O.Z‘E m
2. Standard deviation of retrieval is: +0.15 g m?
3. Upper limit is: ~15 g m~

Prata, A. J. and Prata, A.,T., Eyjafjallajokull volcanic ash concentrations determined
using Spin Enhanced Visible and Infrared Imager measurements, J. Geophys. Res., 117,
D00U23, doi:10.1029/2011JD016800, 2012.

Fu

ture

Higher resolution LUTs

Cloud detection improved. Better use of vis/nir channels
Better refractive index data

Improved determination of cloud top and cloud-free
temperatures

SO, and ash simultaneous retrieval
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